In vitro development of individually matured bovine oocytes in relation to follicular wall atresia.
Morphologically good-quality cumulus oocyte complexes (COCs) can originate from slightly atretic follicles. Biochemical and ultrastructural investigations reveal that a very high percentage of bovine antral follicles express some degree of atresia. The aim of the present study was to determine the developmental competence of good quality COCs in relation to their biochemically estimated follicular wall apoptosis. For experimental design a single oocyte maturation system was established, followed by group culture processing oocytes together according to their level of follicular wall atresia estimated by an ELISA for apoptotic cell death. Single oocyte culture during maturation reduced the developmental capacity of oocytes significantly (P < 0.01), with 5% blastocysts versus 25% after common group culture. Blastocyst formation for single oocyte maturation was found exclusively in oocytes isolated from luteal stage ovaries with low degree of apoptosis. The level of follicular wall apoptosis in luteal stage follicles (0.79 +/- 0.05 units/mg protein, n = 198) was lower than in follicular stage follicles (1.14 +/- 0.05 units/mg protein, n = 208). This was caused by significant higher levels in small (< 3.5 mm diameter) and large (> 5.5 mm diameter) follicles of the latter group. In conclusion, despite reduced developmental capacity after single oocyte maturation, we were able to reveal some functional relationship between oocyte origin and quality. It was shown that morphologically good quality COCs isolated from follicles with higher degree of apoptosis lose their developmental capacity.